
May 6, 1952 

Dear "Luca" (?) 

Your letter of April 28 arrived yesterday. Airmail service from Italy seems 
relatively slow- I wonder why? I have received letters from Japan usually much 
faster (3-4 days). I had always understood that you would take the responsibility 
for the JGM paper (that is, if you accedt the sequence of authorship as L C & L 
for the Genetics paper]. You exaggerate the rawness of your English, even for 
your letters. It has a continental flavor, but is very legible and quite correct 
(barring a few minor details). But of course, I'm only anAmerican myself, and no 
authprity on English. 

You have raised the wuestion before of the possibility of my attending the 
international congresses next year. In addition to the Genetics congress, I believe 
the International Congress of Ucrobiology is also meeting (in Rome.!) Do you have 
any affiliation with this group ? You mentioned that some sort of special invitation 
might be fabricated from the Genetics. If this could be done, and possibly the same 
also for the microbiological congress, I think it might be possible to press the 
foundations here for some financial support to enable me to attend. If w wife and 
I did travel to Europe, however, we would prefer to go not merely for the congresses. 
In addition to our personal plans, would it be feasible for us to spend a few weeks 
in. your laboratory? This is all very tentative, of course. 

W-1982 

I am very sorry ebout the behavior of the last shipment of cultures, and to have 
wasted so much time. I will rectffy this promptly. The silica-gel looked very good 
for a time, but appears to be too unreliable now. If I recall correctly, you &ww 

I shall send these again, .1 T wished to have strains 679, 58, W-1305 and W-a 
and also WM This last is 58-161 lambda- xu&k, F+. We are also sending this 
to Hayes to verify whether the W-stimulation effect depends upon the presence 
of lambda. Mrs. Lederberg also asks me to send W-1258A, the wprototrophicl' NRXl23, 
and some auxotrophs from it. Although we are not absolutely certain about %1258A, 
it is reasonably sure that it is a spontaneous mutant of 123. The F-status is still 
under study, but probably F-. [Mrs. Gosting here mea&hile has reinvestigated 
E, coli isolates hitherto regarded as infert&le with K-12, W-1177 having been used 
as the tester. Several of them (still a very few percent of all tested) are fertile 
with rCll77F+, and must be regarded as self-incompatible]. The only reason for uncer- 
tainty about W-12588 is that the mutation occurred in an old culture not under close 
observation, and we are relying on the correctness of the label. There is very little 
else in the laboratory that shares its prototrophic, F-, lambdaesensitive quality. 

I hope this disposes of most of the very old business. Maas' sterility story has 
been pretty definitely resolved. All of his tests were with Waksman-coli derivatkves, 
and these are all very poorly fertile with K-12 and with each other,zhough F+. 
The reported effect of the pantothenate-mutation on dertility is based on incorrect 
comparisons. 

My letter of April 29, which you are possibly reading as I write this, carries some 
new details on Hfr. I shall refer to it for details. 



I would summarize the current atitus of the Hfr work here as follows: 

1) Lac+S' recombinants from W-1895 (your Wfr recently received) x W-lln.. approach 
lO$ of the total population after two-three hours growth. Recombtiiahion is also 
detectable after negligible growth. 

2) 

3) 

4) 

8) 

6) 

The ~ygote-colonies *I are also detectable as segregating +/- on plain EXE lactose. 
They show only the saae patterns as the Lac+Sr selactions. Usually only two 
componentsrare present: one indistinguishable from the W-l-l.17 paren:; the other 
also &l-S usually I&l-Xyl-M+Bl-TL-, but La.c+ and often V6 and Vl . A few TL+ 

Lac+ obtained without selection were all Vl'. The results support a linkage 
sequence V6.Lac.........V1....T..L , as in the earlier data. However, the segregation 
of TL is :lo'c random, but very strongly biassed for TL-, which also perturbs the 
segregation of the linked factors. The other factors &rw seem to constitute a 
second group, in svhich thare is a similar perturbation localized at S. From previous 
experience, this bias can be identified with the elimination or defect for Mal-4, 
for which P-+/P- appears to be docisiwe. I may add that studies of non-Hfr crosses 
in which S, &., ani L&c have bean unselected mark r - 
now support r, lihkt:g(;: ol S-4, but net M--Lsc. 

~J&P-~~~~ methionine-ag?) 

'l'he latter was previously deduced 
only ProT t& hi&~ ym3rtior. of Lzc- In M+ (prototroph) selections of M+Lac- x M-Lac + 
I but we May now conclude that something else directs the LX ratio 

M+TL+ occurs about 2-3% as frequently as the main types already mentioned. It has 
been noticed i!ithout nt:tritionsl selection, but studied more thoroughly in diluted 
plating's on ~i~ir.!sl agar. 'zhs patterns observed are as expscted with the selection 
for h-t. The Lac ratio Zs df.fficult to assess, however, because :nost of the 
prototrcphs Gre .*&od in vari4ng proportions, unlike ths standard crosses. I do 
not undarti* ~9d tIris u.Gess succsssivs matin? is Mrolved. 

Conditions of high fertility are not very crfticai. Extremely dilute cultures are 
capable of B&!&K 9<9tinq, TX-K? the rcsl;onse is very rapid. Hfr x F- is much more 
fertil& '.!;l.iE T-ifr x Rf? or Xr x F-t.. 
Lac- x P) 

The progeny of hfr x Kfr (e.g. Lac+Sr from 
are still Yfr. However, the productivity of HZrx Hfr is too low to be 

very useful for detailad study, although it would be most Lntercsting because of 
the syi-mlo try. As f‘:r x I r.3,~ tcl!-, the scgremtion patterns of Hfr x F+ are 
similar to those of 2) above; I am otudying the selected Frototrophs mre closely. 

I tmvo s tsrtcd L,Cl.Yo, cYger_i-!rlents with azctoiprite ( a much ;Rore 9UphOntOU8 hame 
th?n mustard) to &&&~Ex new Hfr or F- types, So far (with linited treatmenbts) 

there has been no success. 

Cytologically, nothiis ns7. Klleneberger-Nobel has been studying 68-161 x W-1177. 
She writes about sonm unique cell forms (not quite L-forms) that she founds only 
in the croaa plates. I hzve not seen anything spectacular yet with Hfr, brrt am 
not m whether further development of l%onjugants?t' occurs later on agar. 

Hayes has sent a copy of his talk at Oxford. I se8 z%lpt we will continue to have 
semantic problems, which will make it difficult to resolve the issues. The substance 
of his self--reproducing gamete idea is not illogical (although I think it is cer- 
tainly poorly stated and probably incorrect). He is suggesting that F+ transduction 
conveys the same vehicle as is involved in recombination, but empty. Your DNAse 
experiments may scotch that. ‘fhe aeratb&n phenocopy, which is reversible, also 
separates the potential. from the actual presence of the Ft agent. His second 
point, that the gamete is imperfect from the F+ side is np more untenable than my 
vague idea of elimination after fertilization. I think the occurrence of still 
hemizygous &l/S crossovers argues for post-meiotic elimination, but not conclusively. 
I hope it will be possible to s&ate the issues clearly,in our paper at least. If you 
could try to repeat his sm-treatment experiments, it would be very useful. 


